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June 6, 1975

- hocelergbor -Experiment: - Observation of a Longitudinal Microwave Coastirg

E Bf&amt;?;m‘zabi},iﬁy in A Singlation of the CERN SFS
Injection Conditions.

 Brperimerterst. . . B. A, Prichard, J. B, Geiffin, R. ¥ &tlemr’b,
: _ L B J0 N Wilson
--E%;'ite Perfory ned . May 21, 1975
1. flotivation

Unforturately 1t was inpractical to usé the frequency 9.5 MHz of

“the OPS »f systent for the SPS. At some tims, either im the CPS or SPS,

51

the besm must be dsbunched by gwitching off the §.5 Mz until it forms
& esrbinoous ribbon argd then adisbstically frapped in rf buckets
Attenpts to do this in the UPS revealed an alam.mg microwsve Instabi htv
durirg debunching and m:m,mg which dzim.ted_ the bunch area far beyond
the seceptance of the 8PS, o

Ag far as trﬁﬁmy muld ke p-md‘i&ﬁi?}_n_s__Cénc:gr:rrﬁﬁg this unexpected.

phenomenon the im@y@zzw c*w‘ teh w&u&a regult in 3_@:3*‘" blow up 17 perlormed

dr the ST "F%&ﬁ'%@r?'thzm ‘;»“ ‘é: th mrep Ldexumﬁ the rurming-in of the SP3

to gee 10 Hhis wes indeed L,fe a8 B, i was wran; el bo simalate SPS injec—

tion conditions at Permis ii?m

A colla.b@mt‘mm Was arram;@d a.nd the CHERN author would 1ike fo warmly

tharls the Fermilab Atcelerator Division for thelr enthusiastic help in
this venture in providing machine time and dlzgnostics.

b e gk
mg;ebhsf Tl

ware able to zzila&, e of the major fears of the BFS

tean coricerning IUs ranring-dn.
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(a)

capture process does not

For Ferilsb: 'The

an intermediste coasting
(b) For the SPS: The in

-

dilari.

figure but

This ds below The CP3
coasting instabllity affects large
Conclusgions

i conditions in this

CEXP-

the 'il’“j@Cu ad QLM&L}'}

contivms that

rings, as it does small ones.

irvolve debunching and adlabatlc recapture

beam situatlon.

experinent

TH

the microwave

instabilifty dis of no consegquencs since the

closely

resarhle those to be expected when raw 9.5 FMHz bunches are injected into

the 3PS main ring. As expected, but with some uncertainty since it involves
extrapolabion of an as vet uncrystallized theory to & mueh larger ring,

the blow up in this situstion will be than in the CF3

and v the acceptance of the rf system. Betatron acceptance of the momentus
spread, provided there is no further large Dlowup du?ing adisbatic trapplrg,

t prove intractable

in the 3Ps.
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rhaps tThe most

e}
4
el

br
to_the*C?S the growth takes some tens of milligeconds and can bé aveided

“altogether i trapping promptly follows injection into the SPS.

Tils allows ong To contemplate SPS QevmloﬁUan to 10°% with some
serenity.

Locking much further to the futures whern multibateh injection from

The CPS might imply debuﬂ@hiﬁg'ard,capture'in,the CPS leads us to conclude

that CPS studies should be contirued but in the content of a lorng~term
development such as 200 Miz acceleration from 8@@ MeV throughout the CPF

cycle. Decisions on this can walt until the running in te 10'° reaches
its conclusion,

{¢) For Future Machines: Should present Theories of the phencmenon prove

corvect, future synchrotrons should be constructed with as few discontirui

ties in the vacuum charber zs possible

E.J. N “JlaOﬂ
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. 1{a) — Raw Signal from Coaxial Directionzl
Coupler (Sriz/div).




